In the present investigation, isolated whole corneas were examined from the direction normal to the surface. In parallel polarized light, the corneal fibers were ascertained to be arranged radially.
In convergent polarized light, a biaxial interference figure was obtained in place of a uniaxial one.
The cornea consists chiefly of collagen, which is composed, like that elsewhere in the body, of long chain molecules, some of them aggregated together to form micelles (5 per cent. of the corneal substances, Naylor 1953 (3) ). Consequently, birefringence may be considered as due to only a small proportion of the corneal substances.
As the second approach to the problem, the fine structure of the cornea was analysed from the point of view of its mechanical behavior. The analysis of thermoelastic properties has, in particular, been quite successfuLin a number of cases.c
In the present work, the last method was applied to the study of the cornea, and the molecular interpretation led to the conclusion that the cornea is composed of many layers of two-dimensional networks of long chain molecules. Further, it was shown that the temporary impairment of transparency due to an applied pressure to the cornea may be considered as a sort of crystallization.
(1) and Stanworth and Naylor (2) reviewed the relevant literature on polarized light studies of cornea.
and Morales (4), Hill (5) and Meyer (6) When such a fiber is examined in parallel polarized light passing through the cornea parallel to its X-axis, as is the case with the observation in parallel polarized light just described, the Y-axis may be X', and the Z-axis consequently may be Z', since the ray vibrating parallel to the Y-axis travels more rapidly than that vibrating parallel to the Z-axis.
Central Region: An interference figure obtained in the central region of the cornea was a dark cross, broad and poorly defined, the arms of which were parallel with the planes of nicols.
On rotating the stage, the dark cross exhibited no change; furthermore, lateral movement of the slide glass produced no change in the dark cross, so long as the central region occupied the field of view ( fig.3, II) . This interference figure is equivalent to that produced by a uniaxial crystal plate cut perpendicular to the optic axis; accordingly, the optic axis is normal These facts can be explained by considering the summation of the effects of the micelles, the arrangement of which goes imperceptibly over from random to radial.
Rotation of the Z-axis by Stretching
A band-shaped strip was excised in such a way that its length was, as far as possible, parallel to that of the fibers ( fig.8, a) , and the strip was examined between crossed nicols in parallel polarized light.
With a sensitive tint plate inserted with its direction of the fast ray (X') parallel to the fiber direction, the interference color was raised to blue. But when the strip was stretched in the fiber direction, the interference color chang ed from blue to yellow; namely it was lowered.
The direction of vibration of the slow ray (Z') in the strip which was at right angles to the deforming force at the outset, was changed to the direction of the force by stretching ( fig.6, I a, b) . When the deforming force was removed, the interference color returned to blue again at once. Another strip was excised so that its length was crosswise to the fibers ( fig..  8, b) , and the strip was examined between crossed nicols in parallel polarized light.
With a sensitive tint plate inserted with its direction of the fast ray (X') parallel to the fibers, namely at right angles to the length of the strip, the interference color was blue.
Then the strip was stretched at right angles to the fibers, but no remarkable change occured in interference color ( fig.6, II a, b) . In other words, when the deforming force was applied parallel to the direction of vibration of the slow The Thermodynamic Treatment of Thermoelastic Properties (9) In the interpretation of the phenomena of rubber-like elasticity, the study of the changes in internal energy and entropy which accompany an extension is of particular importance.
These quantities may be derived from the temperature dependence of the elastic force or from the heat evolution on stretching. Consider an object of length 1 acted on by an elastic force K. In a small displacement dl, the work done on the object is Kdl. Assuming constancy of temperature, this work is, by definition, equal to the change dA in the Helmholtz free energy, i. e. (1) This may be written in the equivalent form, 
Over a small range of temperature, K may be treated as a linear function of T (the curve K= f(T) is replaced by its tangent).
The equation of this straight line is then, P provides a measure of the possibilities of movement and rearrangement open to the kinetic units.
If, therefore, the entropy (S) increases on stretching the object, this means that deformation provokes a transformation from a more ordered (less probable) to a less ordered (more probable) condition-the sphere of movement of the kinetic units is increased.
Conversely, if S diminishes on stretching (as happens in the case of rubber,, muscle and other rubber-like high polymers at moderate elongation), the possi bilities of rearrangement and of movement of the units are limited by the stretch-the system becomes more orderly.
Experimental Method The immediate aim of the experiments being to determine the temperature coefficient of the elastic force exerted by a piece of cornea stretched at constant elongation, the dynamometer of Polanyi (12) , already used for rubber, muscle and other substances, was also used here. In practice, a change in the force (4) Since the initial and final values for the elastic force do not coincide, the tangents are drawn to the upper portions of the ascending limbs. Length measurements were made through the wall of a moist chamber with a measuring microscope.
II. Curves showing the elastic force exerted by different strips stretched at right angles to the fiber direction at various elongations.
(1)-0% (0.46 g.), (2)-3% (0.67 g.), (3)-6% (1.00g.).
the temperature coefficient of the elastic force is positive. Therefore, isothermal stretching of the cornea produces a diminution in the entropy (S) of the system (dS is negative ), i.e. the arrangement of the atoms or groups becomes more ordered and less probable.
During an isothermal contraction, the entropy S increases, i.e. the ordered system passes into a less ordered and more probable condition.
The tangent drawn to the curve representing force as a function of the absolute temperature makes a negative intercept on the K-axis, i.e. a in equation (4) is negative, and a = (aE/al) T. Therefore, the internal energy (E) diminishes during isothermal stretching (dE is negative) ; it follows that the decrease of TS must be greater than the increase of the free energy A, since dE= dA-TdS. As the heat given off equals TdS, this heat is greater than dA, the work absorbed (6), (14) .
In brief, during an isothermal stretch, the tendency for a more ordered arrangement of the kinetic units to supervene is so great that more heat is given off than is absorbed as work ; this means that during an isothermal stretch the increase in orientation proceeds with evolution of latent heat. In other words, a sort of crystallization takes place as a result of stretching ; on allowing the cornea to contract, dE becomes positive, so that the "crystallites" melt with disorientation of the ordered system. On the basis of these data, the submicroscopic structure of the cornea is represented diagrammatically in fig.11 . On stretching such a network parallel to the fiber direction, the chains are straightened and orientated, and the arrangement of atoms or groups of atoms becomes more orderly and less probable,. and the micelles are caused to rotate to the direction of the force ( fig.12,  I ). The behavior of the network, when stretched at right angles to the fiber direction, is essentially the same as that described above except that there occurs no rotation of the micelles ( fig. 12, II) .
On rotation of the micelles, the Z-axis rotates about the X-axis to the di- On the other hand, the transparency of the cornea is explained by assuming a uniform change in the index of refraction in each fiber, as well as from the fiber to the surrounding medium (3), (16 The cornea is composed of radially arranged fibers. The interference figure obtained at the periphery is biaxial ; the Z-axis is at right angles to the fiber direction, the Y-axis is parallel thereto, and the Xaxis is normal to the plane of cornea ; the X-axis coincides with the acute bisectrix, therefore, the sign is negative.
In the central region, the interference figure is uniaxial. A change in optic angle is discussed in terms of the arrangement of the fibers.
The Z-axis rotates to the direction of the force when stretched, but the Xaxis remains unchanged. The effect of temperature on the elastic force of a stretched cornea at constant length has been investigated. The author is grateful to Prof. H. Hagiwara for his kind guidance.
